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tistically signiﬁcant (Sdm -0.3, CI ¼ [-0.78, 0.18] p 0.22), more drop in
MAP with Regadenoson arm (Sdm -0.53, CI ¼ [-.89, -0.17] P¼0.004)
was seen with sensitivity analysis. There was more high degree AV
block with Adenosine (OR 0.19 [0.04,0.9], P ¼ .04).
CONCLUSIONS Regadenoson is effective in measuring FFR. It is
associated with less high degree AV block. Large RCT are needed to
further demonstrate the clinical outcomes and cost effectiveness of it.
Its use in complex multiple lesions needing serial FFR measurements
is to be studied.
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BACKGROUND Pd/Pa is always accessible before FFR assessment, and
emerging data supports the notion that baseline indices can deter-
mine the ischemic potential of coronary stenosis in selected subsets.
We sought to understand 1) the physiological basis of baseline distal-
to-aortic pressure ratio (Pd/Pa) and fractional ﬂow reserve (FFR)
agreement and discordance, using coronary ﬂow reserve (CFR), ste-
nosis resistance (SR) and microcirculatory resistance (MR) measure-
ments; and form there, 2) to investigate the potential value of
combining Pd/Pa with FFR in the diagnostic rationale.
METHODS 467 stenosed vessels from 363 patients were investigated
with pressure and ﬂow sensors during baseline and hyperemia: 168
vessels (135 patients) with thermodilution-derived ﬂow, and 299
vessels (228 patients) with Doppler-derived ﬂow.
RESULTS Pd/Pa correlated more strongly with CFR than FFR (r dif-
ference¼0.129; p for r comparison<0.001). Although Pd/Pa and FFR
were closely correlated (r ¼0.798; 95% CI: 0.767 to 0.828), categorical
discordance was observed in 19.3% of total vessels. Such discordance
was associated with the patients’ clinical proﬁle and characterized by
contrastive changes in SR, MR and the underlying CFR. Notably, all
stenosis with Pd/Pa0.83 (n¼74, 15.8%) progressed to FFR0.80, and
although no Pd/Pa cut-off was able to exclude the development of
FFR0.80 in the high end of values, only 15 (10.1%) vessels with Pd/
Pa0.96 (n¼149, 31.9%) developed FFR0.80, from which none had
deﬁnite ischemia, as deﬁned by CFR1.74.
CONCLUSIONS Combining baseline Pd/Pa with FFR seems to provide
a more comprehensive physiological examination of stenosed coro-
nary arteries, and a closer pressure-based appraisal of the ﬂow reserve
of the downstream myocardial bed.CATEGORIES IMAGING: FFR and Physiologic Lesion Assessment
KEYWORDS Fractional ﬂow reserve
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BACKGROUND Accurate quantiﬁcation of the myocardial mass by
coronary computed tomography angiography (CCTA) has become
available. And lesion-speciﬁc myocardial mass (LMM) could be esti-
mated with clinical applications of allometric scaling law. The aim of
this study was to estimate the inﬂuence of the amount of lesion-
speciﬁc myocardial mass (LMM) on the diagnostic performance of %
DS or MLD to predict functional ischemia deﬁned as fractional ﬂow
reserve (FFR) < 0.80.
METHODS CCTA and FFR were performed to evaluate 208 lesions in
132 patients. Index of myocardial ischemia was deﬁned as FFR < 0.80.
Total and lesion-speciﬁc myocardial mass was estimated using CCTA
measurements based on allometric scaling method. And the LMM was
deﬁned as each myocardial mass per each supply vessel. Bivariate
analysis was performed to estimate correlation between FFR and %DS
or MLD in accordance with the amount of LMM.
RESULTS Ischemia was observed in 102 lesions. The mean FFR value
was 0.63  0.13. Mean total myocardial mass of CCTA was 108.20 (g)
and mean LMM was 36.51 (g). Lesions with positive FFR had larger
mean LMM. %DS and FFR showed modest negative correlation with
high sensitivity but low speciﬁcity was observed. At the same
anatomical severity of stenosis, lesions with larger LMM tend to
produce more functionally signiﬁcant ischemia. Interestingly, this
tendency was not observed according to the reference diameter. At
the same MLD, functionally signiﬁcant ischemia was produced at le-
sions with larger LMM. Further, based on these slope of regression
lines, lesions can be divided into 2 groups according to FFR value. So
we assumed that, lesions with larger LMM and/or smaller MLD will
produce more signiﬁcant functional ischemia. We made new index
with LMM divided by MLD and assessed its diagnostic performance to
predict functionally signiﬁcant ischemia. With the best cut-off value
of 38.4, the AUC of the ROC were 0.82 with 62% of sensitivity and 90%
of speciﬁcity. And the diagnostic performance of LMM/MLD was
higher than that of %DS.
CONCLUSIONS Lesion-speciﬁc myocardial mass (LMM) can be calcu-
lated from CT by allometric scaling law. The larger the amount of
LMM, the better the correlation between FFR and MLA was observed
in this study. LMM showed weak correlation with RD and MLD, and
weak negative correlation with DS%. A new index, LMM/MLD was
predictive for ischemia as well as DS%(FFR <0.8). Our study suggests
that 1mm of MLD CT can supply 34.8(g) of myocardium. In conclusion,
functional severity of coronary artery stenosis depends on the amount
of lesion-speciﬁc myocardial mass of the index vessel.
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BACKGROUND The prognostic value of the quantiﬁcation of coronary
microvascular function following an acute myocardial infarction is
becoming increasingly acknowledged. Invasive interrogation of cor-
onary microvascular function can be performed using either a ther-
modilution based technique to quantify coronary blood ﬂow or
Doppler ﬂow to assess coronary ﬂow velocity. For the contemporary
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mental ﬁndings using either technique can be translated to the other
technique.
METHODS Combined measurements of distal pressure and Doppler
ﬂow velocity using the Combowire, as well as simultaneous assess-
ment of distal pressure and mean transit time using the Pressurewire
were obtained. In total 19 patients were enrolled directly following
revascularization for ST segment elevation myocardial infarction and
32 coronary arteries were measured. The study comprised measure-
ments in infarct related arteries (n¼19) and reference arteries (n¼13).
Measurements were obtained both under resting and hyperemic
conditions. In 5 coronary arteries (16%) Doppler spectral velocity
signals were of insufﬁcient quality and these measurements were
discarded.
RESULTS A strong correlation coefﬁcient between Doppler derived
coronary ﬂow reserve (CFRDoppler) and thermodilution derived CFR
(CFRThermo) of R¼0.887; P<0.001 was found. CFRThermo overestimated
CFRDoppler by 0.09 using Bland-Altman analysis. The correlation be-
tween Doppler derived hyperemic microvascular resistance (HMR)
and thermodilution derived index of microcirculatory resistance
(IMR) was non-signiﬁcant with R¼0.327; P¼0.10.
CONCLUSIONS In this study the correlation between CFRDoppler and
CFRthermo was very strong, while the correlation between HMR and
IMR was non-signiﬁcant. Our ﬁndings suggest that both methods to
quantify microvascular function are feasible, but an important dif-
ference exists between Doppler deﬁned ﬂow velocity and thermodi-
lution deﬁned mean transit time.
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BACKGROUND Instantaneous Wave-free Ratio (iFR) is a novel tech-
nology for physiological assessment of severity of coronary stenosis
that precludes the use of adenosine. Conversely, Fractional Flow
Reserve (FFR), which is generally considered the reference standard,
uses adenosine. We sought to evaluate the overall diagnostic perfor-
mance of iFR for coronary lesion assessment.
METHODS PubMed, Web of Science database were searched through
5th June 2015 for English languages studies comparing iFR versus a
reference test. Data on sensitivity, speciﬁcity, positive and negative
predictive values (PPV & NPV) & accuracy of iFR against the reference
test were extracted. A bivariate random effects meta-analysis was
performed to compute summary sensitivity, speciﬁcity, LRþ (likeli-
hood ratio), LR- & diagnostic odds ratio (DOR) and a hierarchical
summary receiver-operating curve (HSROC) was constructed. Study
quality (QUADAS2), publication bias, heterogeneity were assessed.
RESULTS Ten studies involving assessment of 4892 intermediate
coronary stenoses were identiﬁed for analysis. In 8 studies FFR was
used as the reference test (cut-off for positive FFR < 0.8). One study
used coronary ﬂow reserve (CFR < 2) while the other used cardiac
SPECT with hyperemic stenosis resistance (HSR) as the reference
tests. Cutoffs used for positive iFR ranged from 0.83 to 0.92. There
was no publication bias (Deek’s p value ¼ 0.77). Signiﬁcant hetero-
geneity due to threshold effect was seen. The pooled sensitivity and
speciﬁcity are (0.75 CI: 0.68-0.81) and (0.87 CI: 0.79-0.92) respec-
tively. LRþ (5.7 CI: 3.79-8.58), LR- (0.29 CI: 0.25-0.34) and DOR (19.75
CI: 14.83-26.3) were estimated for iFR. c-statistic (AUC) of iFR was
(0.86 CI: 0.83-0.89) against the reference tests suggesting moderate to
high diagnostic performance. Exclusion of the studies, which used
tests other than FFR as the reference test, did not signiﬁcantly alter
the study results.CONCLUSIONS Our meta-analysis showed that iFR has moderate to
high diagnostic performance in detecting the severity of the inter-
mediate coronary lesions compared to FFR.
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BACKGROUND Coronary microvascular function can be assessed
invasively by combining measurements of coronary pressure and
ﬂow. The index of microcirculator resistance (IMR), obtained using
thermodilution derived mean transit time, has conﬂicting data
whether it is inﬂuenced by epicardial stenosis severity. For Doppler
ﬂow velocity derived hyperemic microvascular resistance (HMR) this
has not been investigated. We aimed to explore whether HMR is a
microcirculatory speciﬁc value.
METHODS Simultaneous measurements of intracoronary distal
Doppler ﬂow velocity and pressure under hyperemic conditions, were
obtained in an obstructed and non-obstructed coronary artery in 45
patients. 68 pairs containing one of the 57 obstructed vessels and one
of the 55 non-obstructed vessels were formed. HMR was compared
between obstructed and non-obstructed vessels using paired samples
T-test and the correlation between HMR in the pairs was tested using
the Pearson’s test. These analyses were repeated after excluding
3 patients and 7 pairs in which the obstructed vessel had an
FFR < 0.60 – which may suggest collateral ﬂow from different terri-
tories was present.
RESULTS In the entire cohort, HMR was 2.510.88 in obstructed
versus 2.400.88 mmHg/cm per second in non-obstructed values,
was not signiﬁcantly different (P¼0.331). HMR values in the obstruc-
ted and non-obstructed vessels were signiﬁcantly correlated:
R¼0.491, P<0.001. After exclusion of obstructed vessels with an
FFR < 0.60, HMR approached equipoise in obstructed and non-
obstructed vessels: 2.410.84 vs. 2.400.90 mmHg/cm per respec-
tively (P¼0.922). The correlation coefﬁcient improved to: R¼0.540;
P<0.001 after exclusion of vessels with FFR < 0.60.
